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@ An elbow prosthesis (41 . 60, 82) and a jig (1) for ensur- 
ing accurate placement of same is described. The jig (1) is 
accurately located around the patient's elbow and using a 
first selected tool holder the humerus is prepared with a 
convex end from the medial side. Without moving the jig (1), 
a complementary concave end is prepared in the ulna using 
a second selected tool holder. The radius Is prepared, from 
the lateral side of the elbow, with a straight cut. The humeral 
portion (41) of the prosthesis is slid into place over the 
convex end of the prepared bone, the ulna portion (60) of the 
prosthesis is secured by pinning to the concave end of the 
prepared bone and the radial portion (82) of the prosthesis 
is secured to the straight end of the radius by pinning 
thereto and the thic!<ness thereof is adjusted to provide 
proper articulation clearance with the humeral portion (41). 
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ELBOW PROSTHESIS 

This invention relates to an elbow prosthesis and 
apparatus for locating the prosthesis in an elbow joint. 

There are numerous medical conditions which can only 
be successfully treated by the surgical replacement of an 
entire elbow joint with a prosthetic device. While the elbow 
is a relatively simple hinge joint, the surgic&l replacement 
thereof is, nevertheless, not without its problems. Firstly, 
the prosthesis must be extremely accurately located in both 
the humerus and ulna, and secondly, the joint must be separated 
to allow the surgeon room to prepare the ends of the ulna a:nd 
humerus to receive the prosthesis. If the joint is separated 
and each bone treated independently of the other, accuracy in 
locating the prosthesis tends to suffer and furthermore it is 
relatively difficult to separate the joint sufficient to permit 
access to the bone ends without causing ligament or soft tissue 
damage. It is therefore an object of the present invention to 
provide a simple elbow prosthesis which can be inserted from the 
side, thereby eliminating the need to separate the elbow joint. 

It is another object of the invention to provide a 
novel means to cut away the bone, from the medial side, to prepare 
with extreme accuracy the site in both the ulna and humerus to 
receive the prosthesis. 

Thus by one aspect of this invention there is provided 
an elbow prosthesis comprising: 

(a) a first longitudinally extending metallic element, 
substantially C-shaped in cross section so as to provide 
concave and convex surfaces, for insertion so that said concave 
surface thereof is in abutting relation with a convex ly 
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prepared lower end of a humeral bone, said convex surface 
providing smooth first and second articulating surfaces/ 
and longitudinally extending pin means parallel said concave 
and convex surfaces for securing said element in said humeral 
5 bone; 

(b) a second longitudinally extending element, sub- 
stantially C-shaped in cross section so as to provide concave 
and convex surfaces for insertion into abutting relation, by 
said convex surface, with a concavely prepared upper end of 
10 an ulna bone, pin means to secure said second element to said 
ulna bone, a thermoplastics element releasably engageable with 
said concave surface of said second element and having a concave 
surface contoured for articulation with said first smooth 
articulating surface of said first element; and 

^ third, planar, element for insertion into abutting 
relation with a planar prepared upper end of a radial bone, 
means to secure said planar element to said radial bone, a 
second thermoplastics element having a smooth concave surface 
for articulation with said second smooth articulating surface 
20 of said first element, adjustably mounted on said planar 

element, and means for varying the spacing between said second 
smooth thermoplastics element and said planar element so as to 
adjust articulation between said second thermoplastics element 
and said second articulating surface. 

. another aspect of the invention there is provided 

a guide device for accurately locating saw cuts preparatory to 
implantation of an elbow prosthesis, comprising: 

(a) U-shaped frame member dimensioned to receive a 
patient's elbow between the arms thereof, and means to 
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clampingly engage said frame to said elbow at a selected 
position thereon; 

(b) guide means oscillatable about an axis coincident 
with the axis of said clamping means whereby a cutting tool^ 

5 rotatable in said guide means, may be oscillated arcuately 
about said axis at a selected distance therefrom; and 

(c) planar guide means releasably engageable with 
said frame in a plane perpendicular to said axis, including 
an arcuate slot disposed at a selected distance from said 

10 axis to receive a rotatable cutting tool for oscillatory motion 
therein. 

The invention will be described in more detail herein- 
after with reference to the drawings in which 

Figure 1 is a side view of a clamp according to the 
15 present invention; 

Figure "2 is an end view of a humerus guide; 
Figure 3 is an end view of an ulna guide; 
Figure 4 is a side sectional view of a humeral 
prosthesis; 

20 Figure 5 is an end view of the prosthesis of Figure 4; 

Figure 6 is a side sectional view of an ulna prosthesis; 
Figure 7 is an end view of the prosthesis of Figure 6; 
Figure 8 is a side view of a radial prosthesis; 
Figure 9 is a sectional view of the, complete prosthesis 



25 



Figure. 10 is a medial view of the right elbow of 
Figure 9; and 

Figure 11 is a lateral view of the right elbow of 

Figure 9, 
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With reference, firstly, to Figure 1, there is shown 
a U-shaped frame 1, which is used to accurately locate the cut- 
ting device on the patient's elbow. Prior to installing the 
frame on the humerus, a small relatively shallow locating hole 
5 is drilled in each side of the humerus at carefully selected 
positions adjacent but above the lower end thereof using known 
techniques for location. Pins 2 and 3 are positioned in the 
locating holes so as to position the frame with pin 3 being on 
the lateral side of the elbow. The frame is secured in place 
10 around the elbow by tightening knurled nut 4, which drives 
threaded rod 5 forward so that pins 6, 7 are driven into the 
hxamerus. Locating pin 2 on the medial side can then be withdrawn 
and replaced with humerus burr guide 8. Burr guide 8 comprises a 
pin 9 mounted perpendicular to the body 10, and a hollow pin 11 
IBaxially parallel to and spaced a selected distance from pin 9. 
Pin 11 is adapted to receive a rotatable burr (not shown) and 
to oscillate through an arc about the axis of pin 9. The burr 
may be rotated by. an convenient power or air tool as is conven- 
tional in an operating theatre. Oscillation of the burr about 
20 the axis of pin 9 causes removal of the end of the humerus with 
an extremely accurately drawn semi-circular cut, so that in end 
view the end of the humerus presents a convex surface. 

Htimerus burr guide 8 can now be removed^ without 
disturbing the frame 1, and replaced by ulna guide 12 (Figure 3). 
25uina guide 12 comprises a pin 13, which is insertable in hole 14 
or frame 1, anda plate 15 perpendicular thereto having an 
arcuate slot 16 therethrough. Slot 16 is spaced a selected 
radial distance from pin 13 so as to provide the exact spacing 
required between the humerus and ulna to receive the prosthesis. 
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to be described in more detail hereinafter, when the end of 
the ulna has been removed. A rotary burr (not shown) is 
inserted through slot 16 and moved arcuately from end to end 
thereof so as to cut off the end of the ulna and provide a 

5 concave surface therein. The frame 1 can now been removed 
from the patient's elbow, and a further incision made from 
the lateral side of the elbow so as to expose the end of the 
radial bone. The entire tip of the radial bone is then removed 
to provide a flat square end thereto to receive the radial 

lOprosthesis to be described in more detail hereinafter. 

It will be appreciated that, in certain circumstances, 
frame 1 can be removed before making the ulna cut and the ulna 
guide 12 may be attached directly to the elbow solely by means 
of pin 13. 

15 Figures 4 and 5 illustrate the humeral element of the 

prosthesis, and show an elongated semi-cylindrical metallic 

prosthesis 41 , formed from any suitable non-allergenic and 

® 

biocompatible alloy such as "Vitallium Preferably, but not 

essentially, the prosthesis is a precision investment casting* 

20 In cross-section the prosthesis 41 is substantially semi- 
circular as seen in Figure 5 the outer convex surface 42 is 
highly polished and provides the articulating surfaces 43, 44 
for contact with the ulna and radial prosthetic elements 
respectively as described in more detail hereinafter. The 

25 inner concave surface is preferably coated with a porous ceramic 
coating material, in order to promote bone ingrowth in a manner 
known per se. The prosthesis is press fitted from the medial 
side onto the convex cut end of the humerus and located by means 
of axial pin 45 which is inserted in the hole drilled to receive 
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pin 2 initially. 

The complementary ulna prosthetic element 60, shown 
in Figures 6 and 7 comprises a curved stainless steel, such as 
Vitallium , shell 61 having porous ceramic coating 62 on the 

5 convex surface thereof and a high density polyethylene (HOPE) 
layer 63 on the concave surface thereof. The HDPE layer 63 is 
convexly contoured (medial view) to complement the concave por- 
tion 43 of prosthesis 42, and to articulate smoothly therewith. 
The HDPE layer 63 is arranged to snap fit into the steel backing 

10 shell 61, for easy installation, removal and replacement as 
necessary. The shell 61 is secured against the ulna by means 
of a stainless steel pin or screw 64 which is driven or screwed 
longitudinally into the end of the ulna, or by any other 
conventional fastening. 

15 As noted above, the tip of the radial bone 81 is 

removed through an incision from the lateral side of the elbow, 
and replaced by a radial prosthesis element 82 comprising an 
HDPE concave (in cross section as shown in Figure 8) surfaced 
block 83, contoured to articulate with convex surface 44 of 

20prosthesis 42, mounted on a steel ("Vitallium" type) plate 84 
by means of bolt 85. Block 83 and plate 84 are adjustable, 
relative to base plate 86 which is rigidly secured to radius 
81 by bone pins 87, 88 and central bore 89 which is provided 
with fins 90, an intermediate resilient pad 91 the thickness 

25 of which may be adjusted by tightening or loosening plate 84 
in its screw mounting 92 through plate 86. Adjustment of 
block 83 relative to plate 86 is necessary to provide proper 
articulation spacing between the concave surface 93 on the 
radial portion of the prosthesis and convex surface 44 on the 
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humeral portion of the prosthesis^ as illustrated in Figures 
9, 10 and 11. Threaded bores 94 and 95 are provided in block 
83 and plate 86 to receive lock screws (not shown) to secure 
the correct spacing and prevent relative movement after 
completion of the surgery. 
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CLAIMS 

!• An elbow prosthesis comprising: 

(a> a first longitudinally extending metallic element, 
substantially C-shaped in cross section so as to provide 
concave and convex surfaces, for insertion so that said concave 
5 surface thereof is in abutting relation with a convexly 
prepared lower end of a humeral bone, said convex surface 
providing smooth first and second articulating surfaces, and 
longitudinally extending pin means parallel said concave and 
convex surfaces for securing said element in said humeral bone; 
10 (b) a second longitudinally extending element, sub- 

stantially C-shaped in cross section so as to provide concave 
and convex surfaces for insertion into abutting relation, by 
said convex surface, with a concavely prepared upper end of 
an ulna bone, pin means to secure said second element to said 
15 ulna bone, a thermoplastics element releasably engageable 
with said concave surface of said second element and having a 
concave surface contoured for articulation with said first 
smooth articulating surface of said first element; and 

(c> a third, planar, element for insertion into abutting 
20 relation with a planar prepared upper end of a radial bone, 
means to secure said planar element to said radial bone, a 
second thermoplastics element having a smooth concave surface 
for articulation with said second smooth articulating surface 
of said first element, adjustably mounted on said planar 
25element, and means for varying the spacing between said second 
smooth thermoplastics element and said planar element so as to 
adjust articulation between said second thermoplastics element 
and said second articulating surface. 
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2. A prosthesis as claimed in claim 1 wherein said concave 
surface of said first element, said convex surface of said second 
element and said means to secure said third element are each 
provided with a porous ceramic coating so as to promote bone 

5 in-growth. 

3. A prosthesis as claimed in claim 2 wherein said first 
metallic element is fabricated from stainless steel and said 
thermoplastic second and third elements are fabricated from 
high density polyethylene. 

10 

4. A guide device for accurately locating saw cuts 
preparatory to implantation of an elbow prosthesis, comprising: 

(a) U-shaped frame member dimensioned to receive a 
patient's elbow between the arms thereof and means to clampingly 

15 engage said frame to said elbow at a selected position thereon? 

(b) guide means oscillatable about an axis coincident 
with the axis of said clamping means whereby a cutting tool, 
rotatable in said guide means, may be oscillated arcuately 
about said axis at a selected distance therefrom; and 

20 (c> planar guide means releasably engageable with said 

frame in a plane perpendicular to said axis, including an 
arcuate slot disposed at a selected distance from said axis 
to receive a rotatable cutting tool for oscillatory motion 
therein . 

5. A guide device as claimed in claim 4 wherein said 
clamping means includes retractable pin means for insertion 
into locating holes drilled in the humeral bone of said elbow. 
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6. A guide device as claimed in claim 4 wherein said 
guide means is arranged to receive a humeral bone cutting 
rota table burr. 

7. A guide device as claimed in claim 4 wherein said 

5 planar guide means is arranged to receive an ulna bone cutting 
rota table burr. 
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